In the November-December 2013 issue of the Journal of Environmental Quality, Cornell engineers describe a comprehensive assessment of pesticide volatilization from U.S. golf courses covering all major U.S. climatic regions. Evaluations were made for 37 pesticides registered for general use on greens, tees, or fairways. The researchers wanted to determine the chemical volatilization levels on golf courses in the different climatic regions and also estimate the chronic dangers to golfer health from breathing the vapors.
In place of field studies, a mathematical model was used to simulate volatilization levels and the resulting concentrations in air breathed by golfers. The model was tested by comparing model concentrations with measurements from field experiments for eight pesticides taken at the University of Massachusetts Turfgrass Research Center. Model concentrations were calculated for each day that samples were taken using wind velocity and temperature data measured during the experiments. When the model results were compared with measured concentrations, it was found that the model explained more than 80% of observed variations in concentrations and mean concentrations were overestimated by a factor of two. In general, the combination of conservative overpredictions with consistent capture of variability indicated a credible basis for assessment of chronic health risks.
Simulation results for the 37 pesticides and nine climatic regions produced large regional variations in volatilization levels, concentrations, and health risks, largely due to weather and pesticide application variations. Only 14 of the chemicals volatilized more than 0.1% of their mass at any location; thus, more than 60% of these commonly used pesticides exhibited negligible volatilization. Nevertheless, several pesticides, notably benefin, clopyralid, pendimethalin, and trifluralin, had substantial volatilization losses with means over all sites of 4.0, 3.2, 3.9, and 8.3% of applications.
Chronic health risks were estimated by determining golfer lifetime average daily dose, LADD, calculated from predicted concentrations. This was compared with a chronic reference dose, which is the daily exposure over a 70-year life span that produces no non-carcinogenic harmful effects. Carcinogenic impacts were measured by incremental cancer risk, which is the golfer's incremental probability of contracting cancer. Risks of more than a million to one are generally considered unacceptable.
In spite of the relatively high volatilization levels for several of the pesticides, the Cornell researchers could identify no chronic health risks. Reference doses exceeded golfer lifetime doses by a factor of 10,000 for all chemicals and locations. Similarly, cancer risks for the 10 pesticides considered likely or possible carcinogens were determined to be less than one in a hundred million. Based on currently available levels of chronic toxicity endpoints for human health (chronic reference doses and cancer potency factors), no evidence of health risk to golfers from inhalation of pesticides could be found. This was in spite of an especially thorough search involving large numbers of chemicals, all major climatic zones in the USA, and a conservative fate and transport model. Wong, H., and D.A. Haith. 2013 
Adapted from

